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(54) 6/3-AMINO-STEROIDS AND THE PREPARATION THEREOF 

(71) We, SHIONOGI & CO LTD, a Japanese Body Corporate, of 12 3- 
chome, Dosho-machi, Higashi-ku, Osaka, Japan, do hereby declare this invention, for 
which we pray that a patent may be granted to us, and the method by which it is to be 
performed, to be particularly described in and by the following statement: — 
5 ^ This invention relates to 6/3-amino-steroids and acid addition or quaternary am- 

monium salts thereof which are useful as hypocholesterolemic agents, hypolipidemic 
agents, anti-tumor agents or anti-viral agents, and to the preparation thereof 

According to the present invention there is provided a 6^-amino-steToid of the 
formula: 



10 




fl) 



10 



wherein R, is hydrogen or acyl; R. is hydrogen or an aliphatic hydrocarbyl group; and 
R 3 and R 4 are each independently hydrogen, adamantyl or alkyl, or, when considered 
together with the adjacent nitrogen atom, and with or without another hetero atom, 
form a nitrogen-containing saturated heterocyclic ring. 
15 The invention also provides a process for the preparation of a 6)3-amino-steroid 15 

in accordance with the invention or of a salt thereof, which process comprises reacting a 
5a,6«-epoxy-steroid of the formula: 



im 

wherein R t and R 2 are as hereinbefore denned with an amine of the formula: 

20 ro/ (HI) 20 

\ 

wherein R 3 and R t are as defined in claim 1, followed, if desired, by hydrolysis, when 
a 3-acyloxy group is present, to produce a 3 -hydroxy group, acylation, when a 3-hydroxy 
group is present, to produce a 3-acyloxy group, or formation of a salt of the resultant 
product in a manner known per se. 
25 In the formulae, R, may be hydrogen or acyl e.g. an alkanoyl group (e.g. formyl, 25 

[Price 33p] 
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30 



or 



S^ U jr n r iS I ^ dr °» en ^ - - Siphadc%S by ^oup such "as an 
5 alkyl or alkenyl group, having preferably up to 10 carbon atoms Prefo^h^w^S 

£«Bn«d or sogmMooL R 3 and R., each represent adamanty], aikyl or hydro,™ and 

nitrogen atom, with or without another hetero atom lu scuier witn tne adjacent 

rmT^ ST***? of .*V s invention can be performed by reacting a 5«,6*-epoxy-steroid 
15 3$£& ""JT"! ( J n) - m presence or absencc ° f a solvent The reaction is gener- 

JS 11 ^ w,th ^ting at a temperature of from 50°C to 300°C, preferably 10o" C 15 
to 200 C. The reaction is usually carried out in a polar solvent having a relatively hieh 
boihng point Examples of such solvents are ethylene glycol, propff ?&T&$£ 
formamide, dimethylsulfoxide, alcohols with high boiling points fe e burvl alcohol t^r 

20 al . COh ° 1 ' ° r , amyl alc ° h0l) and water " H ™ ever > the P reac?o ( n far ?Saed w2tho« 

such solvents, and an amount of amine (III) in excess of that undergoiS SctioTroLv 20 
serve as the reaction solvent. The present reaction is completeTkhh K * se3 
tens of hours, depending on the starting materials, solvent, and r^ctfon temperanTre 

TiJo^TTv * e r ^ Cti ° n m 7 ^ ° Ut in an annosphefe S = m mgas sS 

a nitrogen or helium After completion of the reaction, the desired 6/2-amino-steroid 
HI be separated and purified by solvent extraction, evaporation under reduced 25 

. The starting material, the 5«,6 a -epoxy-steroid (II), can be prepared by epoxidis- 
ing ; a i corresponding A'-steroid with an organic peracid according tc the method "des- 

7J?fl93?)! m - ' 244 (1937) ' ^ Chem - 215 d934) or J Chem. 30 

Examples of the other starting material in the present process, the amine flin 
are primary, secondary, and tertiary amines such as ammonia, adamantylamine, alkyl- 
35 S^ e - g 'i? eth £ la , n " ne ' ^V 1 ™™^ Propylamine, isopropylamine, butylamine, tert- 

butylamme, dimediylamine, diethylamine, dipropylamine, dibutylamine or methyliso- 
propylamine), and heterocyclic amines (e.g. piperidine, piperazine, pyrrolidine, mor- 
pholme thiomorphohne, or N-alkyl-piperazines in which the alkyl moiety contains up 
to 6 carbon atoms 3 y 

40 d h m formula (!) stands for a hydrogen atom and/or at least one of R 3 and 

roktfen ™v*h? ~T' ±e A axn,n °. STeioid (I) ™ay be 3-*-acylated, if desired. This 
acylation may be performed according to usual methods, and is usually cartied out in 

I^tL^JS? SU,l2bI u basic l solvent ' although it may also proceed in a neutral sol- 
S 2f, ^ T my be r«lerated by the addition of a suitable inorganic or oiganic 
« aSjS^JESf 1 " -a "P*"^ W ** «sed are acid anhydrides or 

^ JSJ« of a * ano c acids (e.g. formic acid, acetic acid, or propionic acid), aralka- 45 
noic acids (e.g. phenylacenc acid or phenylpropionic acid), or arylcarboxylic adds fee 
b ! n2 ^. a ? d 0r Phthalic acid. Depending on the reaction SSj^SriaS 

a^d/o?!, fh! USCd ' ^ acy ati0n P lace at h y drox y ^oup of position 3 

50 and/or at the amino group of position 6p in the steroid nucleus. The acylated product 

^crrn;^" 6 ! 3 " d ; solated . b y. conventional methods involving, for example, re- 50 
crystallization^ fractional precipitation, or chromatography. In general, when th4 acvla- 

Spe 3 ra e S? e rLe WI h th H aCetIC anhydride Und£r ^ C ° nd *° ns ™ Pyridine at about room 
SS^^ ?° S,UOn 3 is predominantly acylated. In addition, 

55 *v I™ ^ i / Whl ^ Rl 15 an acvl S^P ma y be optionaUy deacyiated by 

any known metnod to give the corresponding 3-nydroxy compound (I, R, Jm 

verteJ^ntn ^o"r„ S?ned 6 ^ an ? ino -. s J ter oids (I) can be, after or without isolation, con- 
« a J ° r - °Lf niC , 3C,d a ^ dlUon salts which are valuable for Pharmaceuti- 
SnSSSf" ^ ng SUlt ? ble 52115 are ny^ochlorides, hydroiodides, sulfates, nitrates, 
60 £5Hf Carb °u a . teS) Annates, acetates, propionates, oxalates, succinates, tartrate' 

a ^ nn «^f e % benZOate5 '- and ^yk* 5 of *e 6/i-amino-steroids (N). Also, the 
SSSSSHS^SS^' bC verted into quaternary ammUim sahs by 

The 6j3-amino-steroids of the invention possess strong hypolipidemic and hvno- 

65 tto^Snr« C H aVK ^ and , CaUSe marked ^creases in K levels of chE 

terol, phospholipids, and triglycerides, and in the cholesterol/phospholipid ratio. For 65 
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example, the test results on 6)5-isopropylarnino-5«-choiestane-3^,5-diol (A) and 60- 
isopropyiamino-stigmast-22-en-3^,5c-diol (B) are summarized in the following table:— 



TABLE 



Group 


Control 


A 


B 


INO. oi rai» i 


7 


7 


7 


Body weight (g + S.E.) 1 
Initial 1 
Final 1 
Gain (mean) 1 


266 + 6.0 i 
295 ± 8.1 1 
29 i 3.0 1 


265 ± 3.8 
286 ± 5.0 
20 ± 2.4 


266 i 3.8 
289 ± 4.7 
23 ± 2.5 


Plasma: 

Cholesterol \ 

<w**a Ml + ^ P \ ' 

vrng/ ui t o.cj 

Phospholipid 

(mg Eq./dl ± S.E.) 

Triglyceride 
(mg/dl ± S.E.) 

Cholesterol/phospholipid 
(mean ± aJc..) 


57.9 ± 0.9 
106.8 ± 4.6 
30.5 ± 2.2 
1 0.53 t 0.01 


42.3 ± 0.7 
(26.9%) 

1 86.4 + 1.9 
| (19.1%) 

17.8 ± 1.2 
(41.6%) 

0.49 ± 0.01 
(7.5%) 


48.1 i 1.3 
(16.9%) 

102.0 ± 1.8 
(4.5%) 

28.4 ± 2.9 
(6.9%) 

0.49 ± 0.01 
(7.5%) 


Liver : 

Weight (g/100 g body weight) 

Cholesterol 

Phospholipid 


3.93 + 0.11 
J 2.70 ± 0.06 
30.0 i 0.6 


I 3.70 ± 0.07 
2.72 ± 0.05 
31.0 ± 0.6 


4.25 ± 0.05 
2.76 ±.0,06 
30.9 ± 0.6 


Diet uptake 
(g/day/rat) 


18.6 


16.5 


16.9 



Note • The numbers in parentheses of the "plasma** columns are percent decreases. 
The test results were obtained in the following manner : Wistar male rats weighing 
250-280 g were fed a diet with or without 0.03% test compounds daily for two weeks, 
and the decreases of lipid levels in plasma and liver were studied by colorimetnc 
determination. 



As exemplified in the above table, the 6/^amino-steroids of the invention cause 
5 marked decreases in the levels of plasma cholesterol and lipids. Also, such steroids do 5 

not show any significant effect on liver weight, liver cholesterol and liver phospholipid. 
Clofibrate, a well known hypolipidemic agent, has undesirable effecs on liver. Thus, 
these properties of the present 6/2-ammo-steroids are valuable in clinical applications. 
Another advantage of the present 60-amino-steroids is that they do not inhibit 
10 normal cholesterol biosynthesis. Thus, gas chromatographic analysis revealed no ac- 10 

cumulation of cholesterol biosynthesis intermediates such as desmosterol, which can 
usually be detected in the metabolites of nitrogen-containing steroids, in rats which had 
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ofTJ^^S^? ^"P*^ ~ . dose 

weieW PrCSent ^"^o-steroids was studied using DS mice 

diolwe^bothWgheTS^^mgAg ^-^Py^^tigmast^-en^- 

tionsanc^o^ atheromatous condi- 

venJnS KgeS^TeT^eS ^^T^ ^ ° T P™aUy in con- 

aminSSoS^r" I !!K£Eff2J^ composition comprising a 6/J- 

aceuticahy a£ep4le dBS^S?"* ^ ** mVentio11 t0gCther with a P 1 "™- 

EXAMPLE 1. 



10 
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isopropySf (26 fjfifs "SKtS?* 101 (65 ^ trirf fl*« ^ol (160 ml) and 
15 hours. The r^^uon^lurion t S3 ^ atmosphere of nitrogen gas at 180°C for 
The chloroform ftXj \3f wa« d33S5S£r^J?* chloroform, 
evaporated under reduced nr^™ V„ J^f ov 5 hydrous sodium sulfate and 

27-CH 3 ), 0.92,0.96, 0.98,1^2 tl8 ^ Hj) ' 0 73 (»-CH,). 0.88, 0.86 (26-CH,; 

CH» 

(20— CH„ — NH— CH^ ) 
\ 



AnaL Calcd. for Q 0 H i4 O 2 N: C, 78.0; 

Found: C, 78.2; 



H, 12.0; 
H, 12.1; 



N, 3.0. 
N, 3.2. 



dry *3kE d £J2! ™ g H } * ta » ed . a ^e is dissolved in chloroform saturated with 
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To a solution of 6/Msopropylammo-5.a-cholestane-3j3,5-diol (100 mg) in methyl- 
ene chloride (2 ml) is added 20% acetic acid (10 ml), and the mixture is stirred. After 
removal of the methylene chloride layer, an aqueous saturated solution of sodium chlor- 
ide is added to the aqueous layer to precipitate crystals, which are recrystallized from 
methanol-ether to give the corresponding acetate, m.p. 193 — 194°C. 5 

EXAMPLE 2. 




In the same manner as in EXAMPLE 1, but using 5or,6a-epoxy -cholesterol (0.3 g), 
triethylene glycol (5 ml) and propylamine (5.0 ml), 0.145 g of 6/3-propylarnino-5e- 
10 cholestane-3£,5-diol is obtained, m.p. 149 — 152°C, [a] D 23 - 14.1° (c 0.3, chloroform). 10 

The product obtained is dissolved in dry chloroform, then chloroform saturated 
with hydrogen bromide is added. The mixture is allowed to stand at room temperature 
then evaporated under reduced pressure. The resultant residue is recrystallized from an 
aqueous ethanol to give 6^-propylamino-5ia^cholestane-3£,5-diol hydrobromide in 
15 quantitative yield, m.p. 218 — 220°C (decomp.). 15 

Anal. Calcd. for C 30 H 57 O 2 N . HBr . H 2 0: C, 64.2; H, 10.4; N, 2.4. 

Found: C, 64.4; H, 10.4; N, 2.5. 

EXAMPLE 3. 




20 5**,6<*-Epoxy-stigmasterol (6.5 g) is dissolved in triethylene glycol (220 ml), and 20 

isopropylamine (23 ml) is added. The mixture is heated at 175 — 180°C for 18 hours. 
When die reaction is complete, the mixture is treated as in EXAMPLE 1 to give a 
residue. The residue is recrystallized from methylene chloride-n-hexane to afford 6/3- 
isopropylanuno-sugmast-22-en-3/?,5a:-diol, yield 4.0 g, m.p. 178 — 179°C, [«]r> 24 

25 -24.2° (c 0.5, chloroform). 25 

Anal. Calcd. for C^IL^N: C, 78.8; H, 11.8; N, 2.8. 

Found: Q 78.9; H, 11.8; N, 2.9. 



The product (50 mg) obtained above is dissolved in methylene chloride (10 ml) 
then 10% tartaric acid is added with stirring. The aqueous phase is separated then to it 
30 is added dropwise a saturated aqueous sodium chloride solution. The resultant crystals 30 

arc collected by filtration and recrystallized from methanol-ether to give 6/3-isopropyl- 
amino-stigmast-22-en-3j8,5a-diol tartrate in quantitative yield, m.p. 194 — 196° C. 

EXAMPLE 4. 




On using 5a,6^-epoxy-j8-sitosterol (0.3 g), triethylene glycol (6 ml), and iso- 35 
propylamine (0.8 ml), the same reaction as described in EXAMPLE 1 gives 6/3-iso- 
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propylamino-stignTastane-3j3,5 a ^nol, m.p. 156°— 157°C, [a] D M -12.1° fc 05 
chloroform): v ' 

Anal. Calcd. for C 3J H J0 O 2 N: C, 7. 3; H, 12 . N, 2.9. 

Found: Q 78.1; H, 12. , N, 2.7. 

EXAMPLE 5. 




10 



«ia m TS th , yl m e , gl r°^ ( l and Piperi*" (°- 3 ml) are added to 5<*,6«-epoxy- 
stigmasterol (0.3 g) and the mixture is heated at 165— 170°C for 7 hours. After com- 
pleuon of the reaction, the mixture is poured into ice-water then extracted with chloro- 
£SL ifS ,S sub ™ tted to min-layer chromatography on silica gel in a solvent 10 
system of chloroform: ethyl acetate:n-hexane = 2:l:0.5 (v/v), thus yielding 0 11 e of 
6^-pipendino-sugmast-22-en-3j8 J 5a-diol, m.p. 167— 169 'C, [«1 B «-20S° fc 0 6 
cmorofoimj.IRCcmorofomi):^^^^- 1 C ' 



Anal Calcd. for Q 4 H i0 O : N: C, 79.4: H, 11.5; N, 2.7. 
15 Found: C, 79.2; H, 11.4; N, 2.7. 

EXAMPLE 6. 



15 



^3 

,c o ^: Iro P ro P^ a ™ no - 5 «-«*^estaiie.3i3^-diol (50 mg) obtained as in EXAMPLE 1 

20 ft fai Wh'T T a PyridinC (1 ml) 3nd 3Cetic ****** (0-5 ml) and the mix- 

«hi , t0 SX ^ A K X00m J em P era ^. The product obtained is recrystallized 20 
» ^ e |5-4 mg of SyJ-acetoxy-e^-isopropylainino-cholestan-S^ol, m.p. 2 ° 
76—77 -c, [*J D 20.5° (c 0.5, chloroform), IR (cnloroform): 3300-3500, 1735 

Anal. Calcd. for Q 2 H 5 ,O s N: C, 76.2; H, 11.3; N, 2.7. 
Z3 Found: C, 76.1; H, 11.1; N, 2.9. 25 





EXAMPLE 7. 

AMT^ I |°^ ropylamin ^"? tisinast " 22 - CI1 - 3 ' 8 * 5 "- dio1 ( 50 mg), obtained as in EX- 
10 ^ PLE 3> ! S a ? et >- la ! ed ,n 1116 manner as in EXAMPLE 6 to produce 3S-"etoxv- 

30 6^-isopropylamino-sugmast-22-en-5 tl -ol, yield 34.8 mg, m.p. 81-82-Q U?f- -25 6° 10 

(c 0.4, chloroform), IR (chloroform) : 3300—3500, 1735, 970 aa-\ ° 

Anal. Calcd. for Q.H^CN: C, 77.0; H, 11.2; N, 2.6. 

Found: C, 76.9; H, 11.2; N, 2.5. 
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EXAMPLE 8. 



7 




5,6«-Epoxy-5a-pregnan-3£-ol (5.6 g) is added to triethylene glycol (450 ml) con- 
taining isopropylamine (20 ml) and the mixture is heated in an oil bath at about 190°C 
5 for 18 hours. Working up in the same manner as in EXAMPLE 1, 3.4 g of 6/?-isopro- 5 

pylamino-5t*-pregnane-3p,5-diol is obtained, m.p. 195 — 196°C (recryst. from meth- 
anol), [«] D 23 - 3 -33.3 0 (c 0.5, chloroform). 

Anal. Calcd. for C 24 H, 3 0 2 N: C, 76.3; H, 11.4; N, 3.7. 

Found: C, 76.5; H, 11.4; N, 3.7. 

10 The starting material, 5,6*i-epoxy-5:r-pregnan-3/3-ol can be prepared by the follow- 10 

ing procedure. To a solution of 5-pregnen-3/?-ol (6.8 g) in methylene chloride (150 ml) 
is added dropwise a solution of ?w-chloroperbenzoic acid (4.5 g) in methylene chloride 
(150 ml) with stirring at 0°C. After 3 hours, the reaction solution is treated in a con- 
ventional manner an%2 the residue is crystallized from methanol, thus yielding 5,6a- 

15 epoxy-5a-pregnan-3 li 8-ol, yield 5.7 g, m.p. 147— 148°C, [«]rr* "-59.0° (c 0.49, 15 

chloroform). 

EXAMPLE 9. 




5,6a-Epoxy-5**-androstan-3/3-ol (4.0 g) prepared by the method described in Ber. 
20 75, 597 (1942) is heated in triethylene glycol (200 ml) together with isopropylamine 20 

(4.0 ml) at 175 — 180°C for 10 hours. The reaction mixture is th^n poured into ice- 
water and extracted with chloroform. After removal of the solvent, the residue is re- 
crysullized from methylene chloride-n-hexane to give 6/3-isopropylarnino-5or-andro- 
stane-3/?,5-diol, yield 1.941 g, [a] D 21 - 47.9° (c 0.4, chloroform). 

25 Anal. Calcd. for C 22 H 3 o0 2 ls: C, 75.6; H, 11.2; N, 4.0. 25 

Found: C, 75.7; H, il.2; N, 4.1. 

EXAMPLE 10. 




5«,6tf-Epc,;y-cholestan-3/?-ol (200 mg) is heated together with adamantanamine 
30 (150 mg) and water (1.2 ml) ir a sealed tube at 140 — 145°C for 15 hours. The reac- 30 

tion solution is extracted with a mixed solvent of methylene chloride-methaaol. The 
organic extract is dried over anhydrous sodium sulfate and concentrated under reduced 
pressure to give a residue. The residue is rccrystallized from methylene chloride-meth- 
anol to give 6£-adamantylamino-5.a-cholestane-3/3,5-diol, yield 92 mg, [<*]i> 24 — 7.9° 
35 (c 0.5, chloroform). 35 

Anal. Calcd. for C 37 H« 3 0 2 N: C, 80.2; H, 11.4; N, 2.5. 

Found: C, 79.9; H, 11.4; N, 2.5. 
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EXAMPLE 11. 



HO P 



HO «M-C ( CH3)3 



10 



t.rr t' T E ? ra y;? l « > ^»«»-3jB-d (0.5 g) is added to methylene glycol (20 ml) then 

ESW"??? (8 ^ 1 add ^' 7 he mi5tture is heated in M oil «\ibout 180- 
, u , bours - w °rk-up m the same manner as in EXAMPLE 1 gives 0.28 e of 

ffi^S^ddSSST^^ m - p - 166 - 167 ° c (recryst - from ethanol >' 



Anal. Calcd. for 



CmH^OjN: 
Found: 



C, 78.2; 
C, 78.0; 



H, 
H, 



12.0; 
11.9; 



N, 2.9. 
N, 2.7. 



EXAMPLE 12. 



10 



15 



20 




.CH3 



f5 JftSKZS?*^ °lestan-3£-ol benzoate (0.5 g) is dissolved in methylene glycol 
1 l^r f k ^M 01 " 11011 ls ^ dd , ed ^propylamine (0.5 ml). The mixture is heafea at 
n\Aa 18 , hour j- Work-up in the same manner as in EXAMPLE 1 gives 

g of 30-benzoyloxy-6£-isopropylamino-5«-cholestan-5-ol, m.p. 174— 176°C fre- 
375 SB, Si»^f- 2 - 4 ° (C ° A7 > **™*°^> * (chloroform): 33oL 



AnaL Calcd. for C 3 ,H,,0 3 N: C, 78.5; H, 10.5; 

Found: C, 78.4; H, 10.3; 



N, 2.4. 
N, 2.4. 



AM1 ?i Produa obtained above can also be prepared similarly as described for EX- 
AMPLE 6 by treating 6^-isopropylammo-5«-cholestane-3/?,5-diol with benzoyl chlor- 
ide, m place of the acetic anhydride used in EXAMPLE 6. y 

EXAMPLE 13. 
(EXAMPLE FOR REFERENCE) 



15 



20 



25 



30 



35 




NH-CH. 



— < 




6^-Isopropylamino-stigmast-22-en-3j3,5a-diol (0.2 g) is added to a mixture of 
Sir* 3C,d (1 Jl (V/V) ' 20 ^ After Edition If platinic oxtfe (5^)7*1 

iTst^nlter^ff m H a f K yd fi ? SSn " ? 0rmal P ressure - After three hours, me cata! 

lyst is faltered off and the filtrate is adjusted to weakly alkaline pH with a dilute sodium 
carbonate solution. The a kaline solution is extracted with methylene chlorme The^or^ 
^ n ' C 3 ™°5 »s seated m a conventional manner, to yield e/J-isopropylamino-X 
Thr Zt? V 5u ; d101 ' J^ P i 15 *- 156 ° C (recryst. from methylene chloride-n-hexane) 
Til EES = t - 0bta T? d 15 f ° und t0 ^ identical to the compound obtained in EXAMPLE 
4 bj comparison of mfrared absorption spectrum and mixed melting point. 

nl* «™ i?n,v? r i aS , pr f ent ™ ention includ es within its scope a method for reducing 
SSSJZSL to t 8 : Pk T ch ° lesterol levels in an animal, which memod comprise! 
administering to the animal an effective dose of a 6/?-amino-steroid or a salt thereof in 
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accordance with the invention, or of a pharmaceutical composition in accordance with 
the invention, it should be understood that we make no claim herein to such a method 
when used in the treatment or prevention of disease in human beings. 

Subject to the foregoing disclaimer, WHAT WE CLAIM IS:— 
1. A 6/3-amino-sreroid of the formula: 



(I) 



wherein Ri is hydrogen or acyl; R 2 is hydrogen or an aliphatic hydrocarbyl group; and 
R 3 and R< are each independently hydrogen, adamantyl or alkyl, or, when considered 
together with the adjacent nitrogen atom, and with or without another hetero atom, 
10 form a nitrogen-containing saturated heterocyclic ring. 10 

2. A 6j3-amino-steroid as claimed in claim 1, wherein Ri is hydrogen, alkanoyl, 
aryloyl or aralkanoyl; R 2 is hydrogen or an aliphatic hydrocarbyl group having up to 10 
carbon atoms; and R 3 and R* are each independently hydrogen or alkyl having up to 10 
carbon atoms, or, when considered together with the adjacent nitrogen atom, and with 

15 or without another hetero atom, form a piperidmo, piperazino, pyrrolidine, morpholino, 15 

thiomorpholino, or N-alkylpiperazino group. 

3. A 6/?-amino-steroid as claimed in claim 2, wherein the group R a O has the /?- 
configuration. 

4. A 6/?-amino-steroid as claimed in claim 3, wherein R T is hydrogen. 

20 5. A 6j3-amino-steroid as claimed in any one of claims 1 to 3, wherein R a is formyl, 20 

acetyl, propionyl, phenylacetyl, phenylpropionyl, benzoyl, toluoyl, or o-carboxy- 
benzoyl. 

6. A 6/?-arnino-steroid as claimed in any one of the preceding claims, wherein R 2 
is an alkyl or alkenyl group. 

25 7. A 6£-arnino-steroid as claimed in any one of the preceding claims, wherein R 3 ??, 

and/or R» are methyl, ethyl, propyl, isopropyl, butyl, pentyl, hexyl, or adamantyl. 

8. 6/?-Propyiammo-5«o-cholestane-30 > 5-diol. 

9. 6/Msopropylammo-5**-cholestane-3j8,5-diol. 

10. 6jQ-Isopropylarnmo-stigmast-22-en-3j9,5 l cr-diol. 

30 11. 6/3-1 sopropylamino-stigmastane- 3^ ,5«-diol. ~ ' Z 2- 

12. 6j8-Piperidino*stigmast-22-en-3^»5«-dioL 

13 . 6j3-Isopropylarxunc-5ia-pregnan-3/J,5-diol. 

1 \. 6^-Isopropylarnino-5«-androstane-3jS,5-dioL 
15 . 6/J- Adamantylamino-5i»-cholestane-3)3,5-dioL 
35 16. 6)3-Te^-butylarriino-5ia-cholestane-3^,5-diol. 35 

17. 3^-Acetoxy-6p-isopropylamino-cholestan-5cif-oL 

1 8. 3,/S- Acetoxy-6j3-isopropylamino-stigmast-22-en-5a-ol. 

19. 3 /3-Benzoyloxy-6j3-isopn>pylamino-5«-cholestan-5-ol. 

20. An acid addition or quaternary ammonium salt of a 6/3-amino-steroid as 

40 claimed in any one of the preceding claims. 40 

21. A process for the preparation of a 6/?-amino-steroid as claimed in claim 1 or 
of a salt thereof, which process comprises reacting a 5a,6or-epoxy-steroid of the formula: 



IE) 

wherein R a and R 2 are as denned in claim 1, with an amine of the formula: 

R. 

45 HN / (HI) 45 
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wherein R 3 and are as defined in claim 1, followed, if desired, by hydrolysis, when a 
3-acyloxy group is present, to produce a 3-hydroxy group, acylation, when a 3-hydroxy 
group is present, to produce a 3-acyloxy group, or formation of a salt of the resultant 
product in a manner known per se. 

22. A process as claimed in claim 21, wherein the reaction between Sa^-epoxy- 5 
steroid and amine is conducted at a temperature of from 50°C to 300°C 

23. A process as claimed in claim 21 or claim 22, wherein the reaction is carried 
out in a polar solvent having a relatively high boiling point. 

24. A process as claimed in any one of claims 21 to 23, wherein the reaction is 
carried out in an atmosphere of inert gas. jq 

25. A process as claimed in any one of claims 21 to 24, wherein the amine is 
selected from methylamine, ethylamine, propylamine, isopropylamine, butylamine, 
tert-butylamine, dimethylamine, diethylamine, dipropylamine, diburylamine, "methyl- 
isopropylamine, adamantylamine, piperidine, piperazine, pyrrolidine, morpholine, thio- 

15 morpholine, or an N-alkyl-piperazine in which the alkyl moiety contains up to 6 carbon 15 

atoms. 

26. A process as claimed in any one of claims 21 to 25, wherein the steroid result- 
ing from the reaction between the 5a',6^-epoxy-steroid and amine has R, as hydrogen 
and this steroid is 3-O-acylated. 

20 27. A process as claimed in claim 26, wherein the acylation is carried out in the 20 

presence of a basic solvent. 

28. A process as claimed in claim 26 or claim 27, wherein an inorganic or organic 

base is present to accelerate the acylation. 
2c A process as claimed in any one of claims 26 to 28, wherein the acylating 

agent used to effect the acylation is selected from acid anhydrides and acid halides of 25 

alkanoic acids, aralkanoic acids and arylcarboxylic acids. 

30. A process as claimed in claim 21 when used to prepare a 6/3-am:no-steroid as 

claimed in any one of claims 2 to 19 or a salt thereof. 
„ 31- A process as claimed in claim 21 and substantially as hereinbefore described in 

30 any one of Examples 1 to 12 . 30 

32. A 6/3-amino-steroid as claimed in claim 1 or a salt thereof which has been pre- 
pared in a process as claimed in any one of claims 21 to 29 or 31. 

33. A 6/J-arnino-steroid as claimed in any one of claims 2 to 19 or a salt thereof 
which has been prepared in a process as claimed in claim 30. 

35 34. A pharmaceutical composition comprising a 6j8-amino-steroid or a salt thereof 35 

as claimed in any one of claims 1 to 20, 32, or 33, together with a pharmaceutically 
acceptable diluent or carrier. 

35. A pharmaceutical composition as claimed in claim 34, also comprising a stab- 
ilizer, emulsifier, preservative, buffer, isotonizing agent and/or wetting agent. 

w 36. A method for reducing plasma lipid levels or plasma cholesterol levels in an 40 

animal, which method comprises administering to the animal an effective dose of a 6/?- 
amino-steroid or a salt thereof as claimed in any one of claims 1 to 30, 32 or 33, or of 
a pharmaceutical composition as claimed in claim 34 or claim 35. 

BOULT, WADE & TENNANT, 
Chartered Patent Agents, 
34 Cursitor Street, 
London EC4A 1PQ. 
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